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(57) Abstract 

The invention relates to a process for the 
preparation of substituted 4-ethyl-pipcridincs 
having formula (I), or a talt thereof, wherein R 
is (aiyl)palkyl. (aryl)palkenyl or (aryl)palkynyl. 
wherein the aryl groups may be substituted; 
cycloalkyl; or cycloalkylalkyi; p is 0. I or 2; 
m is 0, I. 2. 3. 4. 5 or 6; A w O. S or NR'. 
wherein R' is hydrogen, alkyl or phenylalkyl; 
an Ar is aryl or heteroaryl, each of which 
may be substituted; which comprises the step 
of reacting a quinuclidinium sail of formula 
(a), wherein R is as defined above and Y is 
a counter ion, with a compound of Che fonnula: 
HA-(CH2)m- Ar or a reactive derivative thereof, 
and thereafter optionally forming a salt thereof. 
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A PROCESS FOR THE PREPARATION OF SUBSTITUTED 4-ETHYL-PIPERIDINES 
AND AN INTERMEDIATE FOR THE PREPARATION OF SAME. 



Field Q> Ipvention 

The present invention relates to a novel process for the preparation of substituted 4* 
ethyl-piperkjines and intermediates for the preparation of same. The substituted 4*ethyl- 
piperidines prepared according to the invention are useful in therapy as calcium channel 
blocking agents. 

Background of Invention and Prior art 

The substituted 4-ethyl-piperidines prepared according to the invention and their activity 
as calcium channel blocking agents are disclosed in W0-A1 -92/02502, W0*A1* 
93/15052, and Neurophanmacology. Vol. 32. No. 1 1, p. 1249-1257 (1993), 
These publications describes several methods for the preparation of the compounds, 
using piperidir»es or pyridines as starting materials. 

It has now been found that substituted 4-ethyl-piperidines can be prepared by a very 
convenient, high yielding, one pot, two step synthesis, from readily available starting 
materials. 

Obiects of the Invention 

It is the object of the present inventton to provide a novel method for the preparation of 
substituted 4-ethyi-piperidines, which is convenient and high yielding, using readily 
available starting materials. Furthermore, It is an object of the present invention to 
provide novel intermediates useful for the preparation of substituted 4-ethyl-piperidines. 

Summan^ of the Invention 

In detail the invention, then, comprises inter alia the following: 

A process for the preparation of substituted 4-ethyl-pjperidines having the formula 
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A 



or a salt thereof 
wherein 

R is (afyl)paUcyi, (afyl)palkenyl or (aryl)pall<ynyi. wherein the aryl groups 

may be substituted; cydoailcyl: or cydoallcyialltyl; 

pisO, 1 or 2; 

m is 0. 1.2. 3. 4, 5 or 6; 

A is O, S or NR\ wherein is hydrogen, allcyl or phenylalkyi; 

and Ar is aryl or heteroaryl, each of which may be substituted; which comprises the step 

of reacting a quinuciidinium salt of fomiula 



wherein R is as defined above and Y is a counter Ion, with a compound of the fomiula 
HA-(CHa)«-Ar or a reactive derivative thereof, and thereafter optionally fomiing a salt 
thereof; 

a process as above, wherein A is 0; 

a process as above, wherein m is 0 and Ar is 3, 4-dichlorophenyl; 
a process as above, wherein R is pentyl; 

a process as above, wherein the reaction takes place In the presence of a base; 
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a process as above, wherein the base is an Inorganic base; 
a process as above, wherein the base Is CsaCOj; 
a compound of the formula 



wherein R and Y is as defined above; provided that when R is alkyi, the alky! group 
contains at least three carbon atoms, and Y Is not bromide; and 

the use of a compound of the formula 



wherein R and Y are as defined above, as an intermediate in the preparation of 
substituted 4*ethyl-piperidines. 

To the above formulas the following applies: 

AlkyI means a straight or branched chain of from one to eight carbon atoms, including 
but not limited to, methyl, ethyl, propyl, Isopropyl, butyl, sec-butyl, terrtutyl, pentyl, hexyl, 
and heptyl. 

Alkenyl and alkynyl means straight or branched chains of from two to eight cartx)n 
atoms, with respectively, at least one double or triple bond, and including but not limited 
to ethenyl. 1 ,2- or 2,3 propenyl, 1 .2- or 3,4-bulenyl, ethynyl, 2,3-propynyl, 2,3- or 3.4- 
butynyl. 
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Cycloalkyi means cyclic alkyi of from three to eigttt cartxin atoms, including but not 
limited to cydopropyl. cydobutyl. cyclopentyl, cydohexyl and cydoheptyi. Cydoalkylalkyi 
is cycloalkyi and alkyi as above. 

It is to be understood that the (afyl)palkyl. (a(yl)palkenyl and (afyl)palkynyl and 
cydoalkylalkyi groups R, are linked to the piperidine nitrogen atom via the alkyi, aikenyl 
and alkynyi moieties respectively. 

Suitable aryl groups indude, for example, unsaturated, partially saturated or saturated 
monocydic. bicyclic or tricydic ring systems of up to fifteen carbon atoms, such as, for 
example, phenyl, naphthyl. letrahydronaphthyl, fluorene, flurenone. dibenzosuberene, 
aruJ dibenzosuberenone. 

Suitable heteioaryl groups indude, for example, unsaturated, partially saturated, or 
saturated monocydic, bicydic or Iricydic ring systems of up to fifteen carbon atoms 
contairing at least one heteroatom. such as pyridyl. thienyl. imidazolyl. quinolinyl. 
tetrahydfoquinolinyl, benzofuranyl. A tricydydic ring system most preferably has the 
stnidure: 




wherein Y' represents -X(CHi),-. X is 0, S. or NR (where R is hydrogen or 
CMalkyI), 2 is -(CHj),- or -CHsCH-, q is 0,1 or 2 and r is 0 or 1 or is a corresponding 
dehydro ring system. Examples of tricyclic heteroaiyl groups include dibenzofuranyl. 
dibenzothienyl, carbazoie, N-methylcarbazole, acridine and dibenzooxepine. The 
heteroaryl ring can be linked to the remainder of fomiula via any suitable ring atom. 

Suitable substituents on the aiyl and heteroaryl rings indudes, for example, 1-3 
substituents selected from halogen, nitro. CN. CF,, OCF,. alkyi, alkoxy. alkyltWo, NHj, 
NHalkyl. N(alkyl)a. C-jaikylenedloxy. and opttonaily substituted phenyl, phenoxy. 
benzoyl, phenylalkyi (e.g. benzyl), or phenylalkoxy (e.g. benzyloxy). 
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Suitable substituents on said optionally substituted phenyl, phenoxy, benzoyl, 
phenylalkyi and phenylalkoxy Include for example alkyl, alkoxy, halogen, CF3 and nitro. 

Examples of salts include phamiaceuticalty acceptable inorganic and organic acid 
addition salts such as the hydrochloride, hydrobromkte, phosphate, nitrate, perchlorate, 
sulphate, citrate, lactate, tartrate, maleate, fumarate, mandeiate, benzoate, ascorbate, 
dnnamate, benzenesulfonate, methanesulfonate, stearate, succinate, glutamate, 
glycollate, toluene-p*sulphonate, formate* malonate, naphthalene-2*sulphonate, 
salicylate and the acetate. Such salts are formed by procedures well known in the art 

Other ackls, such as oxalic add, may also be useful in the preparation of saKs according 
to the invention. 

The Irtvention 

As already stated the invention provides a convenient, high yielding process for the 
preparation of substituted 4*ethyl*plperidines, using readily available starting materials. 
The following scheme Illustrates the novel process of the inventton, which is normally 
canled out as a or^-pot reaction: 




I 



The quartemization of the quinuclidine ring may be carried out in conventional manner, 
without the use of solvent, or in an organic solvent, for example an alcohol, such as 
methanol, ethanol, isopropanol and phenol, an ether such as diisopropylether, 
tetrahydrofuran ordioxan, an amide such as dtmethylformamide, or in a halogenated-, 
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aromatic* or aliphatic hydrocaitxm such as cNorof rm. dchiormethan, i)enzene, toiuen , 
xylene and hexane. Preferabiy the reaction is carried out without the use of solvent. 

The leaving group Y may be a halide, such as bromide, chloride or iodide or a 
sulfonytoxy group such as methylsulphonyloxy, benzenesulphonyloxy. or p- 
totuenesulphonyloxy 

Temperatures between ZO'C and 2(}0°C Is appropriate for the reaction. 

The ring opening reaction may be carried out without the use of solvent or in an inert 
solvent with high boiling point. Preferably the reaction Is canled out without the use of 
solvent. 

Preferably the ring opening reaction is carried out in the presence of an organic or 
inorganic base, for example hydroxides, such as NaOH. KOH. CsOH.or RbOH or 
carbonates, such as NaaCOj. KjCO,, Cs,CO,, RbfiOi, NaHCOa. KHCOj, and CsHCO,. 
Preferably the reaction takes place in the presence of CsaCOs. 

Temperatures between WC and 25CrC, preferably between 150'C and 200»C. are 
appropriate for the reaction. Suitably the reaction is carried out in an inert atmosphere. 

The products of the reactions described herein are isolated by conventional means such 
as extraction, crystallisation, distillation, chromatography and the like. 

Starting materials for the processes described herein are known or can be prepared by 
known processes from commercially available chemicals. 

Detailed Des r^pHon of thft Invention 

The invention will now be described In greater detail with reference to the following 
example, which are given by way of illustration only and are not to be construed as 
limiting. 
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Example 1 

4*[2-(3,4-dicHorophenoxy)«triyr}-1 -pentylpiperidine. hydrochloride. 

Quinuclldine (1.11 g, 10 mmol) was quartemized by heating with 1*bromopentane (1.51 
g. 10 mmol ) without solvent for one hour at 110'C. To this salt was then added 3,4- 
dichlorophenol (2.44 g, IS mmoQ and cesium carbonate (3.26 g, 10 mmol). The flask 
was flushed with nitrogen and the mixture was heated to ITO^C (bath temperature) for 15 
hours. After cooling to room temperature, the crude product was dissolved in a mixture of 
ether (50 ml) and water (SO ml). The phases were separated and the aqueous layer was 
extracted once more with a 50 ml portion of ether. The combined organic phases were 
dried over magnesium sulphate. Pure 4-[2-(3,4-dichlorophenoxy)ethyl]-1- 
pentylpiperidine, according to TLC (CHsCta/EtOH, 9:1). could then be precipitated as the 
hydrochloride by the addition of methanolic HQ (2.S mL of a 4.3 M solution). Yield: 3.0 g 
(7.9 mmol), 79% from quinuclldine. Mp 177-178X (Ut. 177-178«C). The melUng point 
rose to 178-1 79''C when the product was rec^stallized from a mixture of methanol and 
ethyl acetate (1 :1). The NMR spectrum at 500 MHz and the El mass spectnjm of the 
product was In accordance with the structure. 
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1 . A process for the preparation of substituted 4-ettiyli)iperidlr>es having the formula 

A-(CH,VAr 



or a salt thereof 
wherein 

R Is (aryOpalkyl, (afyl)palkenyJ or (aiyl)palkynyl, \(»hereln the ary( groups 

may be substituted; cydoaikyl; or cycloaikylalkyt: 

pisO. 1 or2; 

mis 0,1.2. 3. 4. 5 or 6; 

A Is 0. S or NR'. wherein R' is hydrogen, akyi or phenylalkyi; and 

Ar is aryl or heteroa^l, each of which may be substituted: which comprises the step of 

reacting a quinuclldinium salt of formula 



wherein R Is as defined above and Y is a counter ion. with a compound of the formula 
HA-(CHj)m-Ar or a reactive derivative thereof, and thereafter optionally fonning a salt 
thereof. 



2. A process as in dalm l . wherein A is 0. 




R 
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3. A process as in dalm 1 , wherein m is 0 and Ar is 3, 4-dlchlorophenyl. 

4. A process as in claim 1 , wherein R is pentyl. 

5. A process as in claim 1 . wherein the reaction takes place in the presence of a base. 

6. A process as In claim 5, wherein the base is an inorganic base. 

7. A process as in daim 6. wherein the base is CstCOs. 

8. A compound of the fom^ula 




wherein R and Y is as defined in daim 1; provided that when R is alkyi, the alkyi group 
contains at least three cart>on atoms, and Y is not bromide. 

9. The use of a compound of the formula 




wherein R and Y are as defined in daim 1 , as an intemnediate In the preparation of the 
substituted 4-ethyl*piperidines in daim 1 . 
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of any additional fee. 



3 n Aaonly«mteoflheieq«ir«laddii«ndi«M«hfee.wmtimdypaW 

oovSm oI3^^ dJS for whkh feet were paid. tpMHy daima No... 



4. n Nor.«^«klitiond..arohfee.w«e«lmdypddbyth. W 
' reithrtrt to the invention fbatrnemioned in the dai^ 



^^mmk m ProM Ql The additional tearth feei were iocompanicd by the applicani'a proteiL 

j — I No protef I aocompaated the payment of additionaJ learch feea. 
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